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Abstract
Purpose - Optimizing an electromechanical device often requires a significant
number of evaluations of the winding inductance. In order to reduce drastically
the computing costs associated with the calculation of inductances, the purpose
of this paper is to propose a semi-analytical toolbox to calculate inductances
in any winding made of axial and azimuthal wires and lying in the air. Design/
methodology/approach - First, this paper presents a typical rectangular, spiral
winding and the way its geometry is approximated for inductance calculations.
Second, the basic formulas to calculate inductances of various windings
arrangements are provided. The analytical model of the inductances is exposed,
and the formulas for the inductances are derived. Finally, a validation is proposed
by comparing analytical predictions to 3D FE simulations results and experimental
measurements. Findings - The semi-analytical predictions agree with the finite
element methods (FEM) and experimental data. Furt...
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